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ca-:acattcccctccacatcgcgctgagccgccgck:tgcgacttcgactgcacgcgcggctgcctcact 
^tgctcttcaggggctgcatgatagaggcagtgaatctca^ 

tg' l*cg aattgt cttgc atcat t acg c ac tcac agacaagtgaccctaggatt gaat gc aagaaaat c caag at g gccaaa 

cc. a .cat atgt gt attttg ac aacaag att c aaggagacctgccaggtcgc ac ag atgtgttt ggaaaaactt c c ctgagg 

at ct gg aatgtg ac acgat c g gatt cag c cat ct atcgct gtgaggtc gttg ctct aaatg ac cgaaaagaag ttgatga 

gattaccattgacttaattgtgcaagtgaagccagtgacccctgtctgcagaattccagccgctgtacctgtagccaaga 

cggcaacactgcagtgccaagagagcgagggctatccccggcctcactacagctggtaccgcaatgatgtgccactgcct 

acagattccagagccaatcccaggttccagaattcctctttccatgtgaactcggagacaggcact 

tgtccacaaggacgactctgggcagtactactgcattgcttccaatgacgcaggtgcagccaggtgtgaggggcaggaca 

TGGAAGTCTATGATTTGAACATTGCTGGGATTATTWKXjGAGTCCTTGTTGTCCTTATTGTTCTTGCTGTGATTACGATG 
GGCATCTGCTGTGCGTACAGACGAGGCTGCTTCATCAGCAGTAAACAASiATGGAGAAAGCTATAAGAGCCCAGGGAAGCA 
TGACGGTGTTAACTACATCCCGACGAGTGAGGAGGGTGACTTCAGACACAAATCGTCCTTTGTTATCTGACACCTGTCGG 

ctgggagagcacatgcaagtacctctgttggaagctggtcacag^ 

CGGGCAGAAGCTTrTTGTTTTGGCCAAAGTTGATGMTCCTTCCTTCCTTCCTTCCTCTTTAA 

AGGAAGCCTCCTGAAGATGGATGTAGAC^C^GATT'GTTGCTAGCCTGACCTCAT^ 

CCTTTCTGGTCTCCtTTrCTCCCATGCAGGGCAATTTGCWCTGTTW 

GCAGAGAGAGGCTCAGGCGCTGGGCTGCAGTAGCAGCAGGCAAr.Z^rrTG^ 

CAGGCAGTGCCTTGCTCCCTGGACCCTC^CCCACCGTGTTGCCTCTGTTGATTGGCCAGTACT 

GAATGTGTTTGGAATCAGCATTTTATAAAAAACCCAAATCAGAAAGGTGAAAT^ 

AGGAAACTCTCCTTCCGAAGAGATGCCAGGAGATAGGAJ3AACCTGTCTGTCTTAAGTCTGAAA 

TTTCTATTGGTCTTGCTTATTTTATAAA^TTTAACATTCTAAATTTTGCTAGAGATGTATTTTGATTACTGAAAATTTC 

T AT ATAAACTGTAAAT ATATTGC C AT ACAGT GT TT CAAAACGT ATT TTTTT ATAATGAGTT C AACTT AAG GT AGAAGGCT 

TGGGCTGCrAGTGTTTAATTGGAAAATACCAGTAGTAAAGTCTTTTAAGGAGTTTTCTTA 

CTTTGTTCAAAAGAAGTTTTAGCATTTTTCATAAGAAAACTTA 

AATTCCAATCTAAaaaaaaaaaa 

>muCRAM-2 

CAGAaTTCGGCACGAjgGGTCTGGgGGCGGGGGGCCGACCTACGGgTtCTCCCTCAAGAGCTAATCTCTGCcGCCACTCGC 
' TTAGgACCCTGCGGACACCGCCTCCCGcGTCCACgCCCTCCCCTCAACC^ 
CACACCACCTCCTAGGGCCAGAaGACCTGCCCCCACGAC^^ 

ACAGGACCCGCCCCTCTGCTTCCACCTCTCAGGGACCTCCTCTGCTCCGCCGCCGGGCGAAGTGCTGGGAGACCCAGCCG 

CCTGTcGCGCTCCTGCAGGGGGACCCTCAGCTAGGCAjGCCAGCIXSGCGCCCGCGTAGATGGCGAGGAGCCCCCAAGCCCT 

CCTGATGCTGCTGCTGCTACACTACTT^TCGTCGCCCTG 

ACCGTa^AGAAGTCACAGTAATAGAGTTCOUGAGGCTATTTC 

CTTGC^CrGGAAGAAGGTGGGACAGGGGGT CTCCTTGGTCT ACT ACCAACAGG CTCT 

TGAGATGATAGATTTCAATATACGAATCAAAAATGTTACAAGAAGTGATCCTC^ 

CGACTGAGCAAGGCCAGAACCTGCAGGAAGAt AAAGT cATGCTAGAAGTACTAGTGGCTCCTGCTGTTCC tGCCTGTGAA 
GTGCCCACrTCTGTTATGACTGGAAGTGTGGTGGAGCTACGATGCCAGGATAAAGA 
CTGGTTTAAAGATGGCACAAGTTTGCTAGGGAATCCAAAAGGCGGCACACACAACA^ 
AaTCTGGAATTCTGCAATTCAACATGATTTCCAAGATGGACAGTGGAGAGTAT^ACTGCGAAGC^ 

CaCCGCAGGTGCCCTGGGAAGCGAATGCAAGTAGATGTTCTCAACATAAGCGGCATCATAGCAACGGTTGTGGTGGTGGC 
CTTCGTGATTTCTGTaTGTGGCCTTGGCAC^TGCTATGCTGAGAGGAAAGGCrrACTT^ 

AGGGCAGTCCTGCATCTAAAGTCACT ACGAT GgGCGAAAATGATTT CAgGCACACAAAATCCTTT AT AATTTAAAAGAAT 

tccagttttgggctgcccaaaaccagttgtcacatgttattaaaat^^ 

atgaagaaatatcaaaggggagttcatcagaagttttatgatctctaactcacaagaaatattttaagcaaaacgt 

gccatcactaaattacaacctggcatcttgtgttgacctaaaggaaatgtctggtaatat/tctggtttttgaaggca 

gaatgtcagtttggagttgactatatcacactgajctgtaaggctaatc^ 

AAAAAAAAAAAAAAAAAAAAAATTTC 
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MAL8RRLRLR LYARLPHFFL LLLFRGCMXB AVNLKSSNKtf PWHEFESVE 

MARSPQGL LMLLLLHYLI VALDYHKANG FSASKDHRQE VTVIEFQEAI 



LSCIITHSQT SDPRZEWKKI QDGQTTYVYF DNKIQGDIiAG RTDVFGKTSL 

LACK-TPKKT TSSRLEWKKV GQG-VSLVYY QQAIjQGDFKD RAEWID-FNI 



RIWNVTRSDS AX YRCEWAL MDR- KEVDE X TIELIVQVKP VTFVCRIFAA 

RIKNVTRSDA GEYRCEVSAP TEQGQNLQED KVMLEVLVAP AVPACEVPTS 



VFVGKTATX«Q CQE8EGYPRP HYSWYRNDVF LPT-DSRANP RFQN88FHVN 

VMTGSWELR CQDKEGNPAP EYIWTKDGTS LLG-NPKGGT H-NNSSYTNE 



SBTGTLVFNA VHKDD8GQYY CIA8NDAGAA RCBGQDMEVY DLNIAGIIGG 

HESGILQFNM ISKMDSGEYY CEARNSVGHR RCPGKRMQVD VLNISGIIAT 



VLWIilVLAV XTHGXCCAYR RGCFI8SKQD GE8YK8PGKR DGVHYIRTSE 

WWAFVISV CGLGTCYAQR KGYF — SKET SFQKGSPASK VTTMG 



EGDFRHKSSF VX 

ENDFRHTKSF II 



Fig 3 
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> Nucleic acid sequence huCRAM- i AhuJAM-2 

ATGGCGCTGAGGCGGCCACCGCGACTCCGGCTCTGCGCTCGGCTGCCTGACTTCTTCCT 
GCTGCTGCTTTTCAGGGGCTGCCTGATAGGGGCTGTAAATCTCAAATCCAGCAATCGAA 
CCCCAGTGGTACAGGAATTTGAAAGTGTGGAACTGTCTTGCATCATTACGGATTCGCAG 
ACAAGTGACCCCAGGATCGAGTGGAAGAAAATTCAAGATGAACAAACCACATATGTGTT 
TTTTGACAACAAAATTCAGGGAGACTTGGCGGGTCGTGCAGAAATACTGGGGAAGACAT 
CCCTGAAGATCTGGAATGTGACACGGAGAGACTCAGCCCTTTATCGCTGTGAGGTCGTT 
GCTCGAAATGACCGCAAGGAAATTGATGAGATTGTGATCGAGTTAACTGTGCAAGTGAA 
GCCAGTGACCCCTGTCTGTAGAGTGCCGAAGGCTGTACCAGTAGGCAAGATGGCAACAC 
TGCACTGCCAGGAGAGTGAGGGCCACCCCCGGCCTCACTACAGCTGGTATCGCAATGAT 
GTACCACTGCCCACGGATTCCAGAGCCAATCCCAGATTTCGCAATTCTTCTTTCCACTT 
AAACTCTGAAACAGGCACTTTGGTGTTCACTGCTGTTCACAAGGACGACTCTGGGCACiT 
ACTACTGCATTGCTTCCAATGACGCAGGCTCAGCCAGGTGTGAGGAGCAGGAGATGGAA 
GTCTATGACCTGAACATTGGCGGAATTATTGGGGGGGTTCTGGTTGTCCTTGCTGTACT 
GGCCCTGATCACGTTGGGCATCTGCTGTGCATACAGACGTGGCTACTTCATCAACAATA 
AACAGGATGGAGAAAGTTACAAGAACCCAGGGAAACCAGATGGAGTTAACTACATCCGC 
ACTGACGAGGAGGGCGACTTCAGACACAAGTCATCGTTTGTGATCTGAGACCCGGGTGT 
GGCTGAGAGCGCACAGAGCCGCACGTGCACATACCTCTGCTAGAAACTCCTGTCAAGGC 
AGCGAGAGCTGATGCACTCGACAGAGCTAGACACTCTTCAAAGCTTTTCGTTTGGCAAG 
GTGACCACTACTCTTTTACTCTACAAGCCCATGAAAAGAGAAATTTTCTCAAGAGGACC 
CGGAAATATAACCCCAAGGAACCAAACTGGGTGCGTTCACTGAGGTGGGGTCCTTAATT 
TGTTTTTGGCCTGATTCCCATGAAAATAAGGGGTCTTTAAGAGTTTGGTACGTAAAACC 
CCCCGCTTGGGCCTTGGAAACCACATGTTTACCACCTGCGTTAAAAAAAAAAAAAAA 



> huCRAM-l/huJAM-2 complete 

MALRRPPRLRLCARLPDFFLLLLFRGCLIGAVNLKSSNRTPVVQEFESVELSCIITDSQ 
TSDPRIEWKKIQDEQTTYVFFDNKIQGDLAGRAEILGKTSLKIWNVTRRDSALYRCEW 
ARNDRKEIDEIVIELTVQVKPVTPVCRVPKAVPVGKMATLHCQESEGHPRPHYSWYRND 
VPLPTDSRANPRFRNSSFHLNSETGTLVFTAVHKDDSGQYYCIASNDAGSARCEEQEME 
VYDLNIGGI IGGVLVVLAVLALITLGICCAYRRGYFINNKQDGESYKNPGKPDGVNYIR 
TDEEGDFRHKSSFVI 



RAEMIDFNIRIKNVTRSDAGKYRCEVSAPAEQGQNLEEDTVTLEVLVAPAVPSCEVPSS 
ALSGTWELRCQDKEGN PAPEYTWFKDGIRLLENPRLGSQSTNSSYTMNTKTGTLQFNT 
VSKL DTGE YSCEARNS VGYRRC PGKRMQVD DLN I SGI I AAWVVALVI S VCGLGVCYAQ 
RKGYFSKETSFQKSNSSSKATTMSENDFKHTKSFII 



>huCRAM-2/huJAM-3 partial 
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gacattoccctcgacatggcgctgagccggcggctgcgacxtcgactgtacgcgcggctg 

h A l fl ft R L B T, ft i. X — & — fL. L 

cctcacttcttcctg^tgcrtgctcrctQaggggetgcafegatagaggcagtgaatctcaaa 

phfpli.i.i.f rgCmzeavnlx 
tecagcaaccgaaacccag^ggtacatgaatetgMagtgtggaattgtcttgaatcatt 

fiSNRNPVVflEFBSV SLfl <C), I _1 
acgcactcaeagacaagtgaccCtaggattgaatggaagaaaatccBagatggccaaacc 

T B SQTS D P R I B WRK IQDGOT 
acat^tgtgtattt-tgacaacaagatfccaaggagaectggceggtcgoAcagBtgtgfrtt 

TSVYPDH RZQGDLAGRT DVF 
ggaaaaacttcccrtgagga*e*ggaatg1:ga*:acgB*eggattcagcca*"ct*tcgctgt 

CKTSIRIW»VTR6DSAZ*R(C) 
gaggteg**gct<taaafcgaccgaaaagaagttga'tgagat'taoca*tg«gttaa**gtg 

ZVVALVDRXBVDBXTZBZ.lv 
caag^gaagccagtgacccctgtctgcagaattccagoogctgtacirtgtBggcaagacg 

QVKPVTPVCKI FAAV*VVXT 

gcaacactgcagtgccaagagagcgagggctatccccggcctoacrcftcagctggtaocgo 

A T L Q (C) 0 E 6 E G Y P RPH 7 S W * R 
aatgatgtgccaatgcctacagattccagagacaateccAggttccagafittcctctttc 

NDVPLPTDSRANPRFQBISSF 
catgt^aactcggagacaggcoe-tctggtit-trtCBatgctg^ccacoaggacgatrtctggg 

HVN5ETGTLVFKAVBRDD6G 
cag^e^t&^gcattgctt^oaAtgaageaggtgcagccaggtgtgaggggcaggacatg 

Q Y V (C) XASEIDAGAARCBGQOM 
gaBgtafcatgatttgaacattgct^ggattattgggggagtcet-tgttgtcettattg** 

E V Y D L M T A fi I I 6 Q V L Y V L — I — J£ 

crttgc'tgtgattacga*gggeA*ct;gc*gtgcg*acagacgaggc*get'teatcagcagt 

Ti A V X TMGICCAYRROCPISS 
aaacaag&tggagaaftgefeataagagcccagggaagcatg&cggtgt'taacrtacatccgg 

KQDCEflTXflPGJKBOGVKFIR 
acgayfcgaggagggtgaQttoagacaffaAafccytcct-ttgttato^gacacctgtcggct, 

rSBEGDFRHXSSFVZ * 
gggagagcacat:gcaagtacct:ctgfc*ggaag©*ggtc*eagggctgat:g*gagcoeaga 
gctcctgacaaagceaaccgggcagaagctttttgttttggcoaaagtt^atgactcctrt 
ccttocttoetteetet'tfcaacaagocacaagaB'taaaaggaagcctcctgaagatggafc 
gtagacacagattgttgctagcctgacataattatggggattagggtgafcottoaaggeo 
tttctggtctocgttctocoatgcagggcaatitggactgtttttgceccaggctgttta 
gcfcgcaaggacaaeactggcagagagaggetgaggcgcfegggQt-geagtagcagcaggca 
acagectgatgcctgt.gacag-tgccccaggaaggfctttaaggcag'tgce-ttgctaootgg 
Accctgacccaccg-tgttgcctctgt-tgattggccogtACtq-tcatttcoatcctggaga 
atgtgttitggaatcagaattttataaAaa-UCCCAaatoagaaaggtgaAA-t-tgcttgc-tg 
ggaagagggc-fccfcgaeceaggaaactcrtccfctcecaagagatigecaggagataggagaae 
c^gtc^gtcttaagtctgaaatggtactgaag^otcctcttc-tattggtcttgctta^tt 
t^ta^aaattt^cattcrtaaa'Ctttgc'tagagB'Cgtat-tttgat-tact.gaaaatttcta 
tataaactgtaaatatartgcoataoagtgtt'tcaaaacgtattttttta'taatgagttc 
aactt aa g gr «g aaggc-tt g gg o t get agt gt tt aatt g ga aaat *cc agt agt aaag to 
ttttaaggagttttettaaggaggctggctgaatattoctttgttcaaaagaagttttag 
catttttcataagaaaaattaotctgtctgaccact-gttgcttaggaaaceatrtaaagaa 
ttcoaatctaaaaaaaaaa* 1980 
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